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AB Lactate oxidase (LOx) is an unstable enzyme. In this work, a variety of 
immobilisation techniques are investigated in an effort to improve the 
long-term stability of the enzyme. These include covalent 
linkage to two membrane types, encapsulation in a BSA 
gel and four different sol-gel matrices. The enzyme glucose oxidase 
(GOx) was also immobilised in the same sol-gel matrices. The methods 
were assessed for both activity and stability of the enzyme and the 
mechanical rigidity of the matrix. The BSA and sol -gels both 
formed physically robust enzyme layers. The enzyme retained its activity 
in the BSA gel for 20 days. Activity of the enzyme was much 
higher in the sol-gel matrices and remained stable for at least 55 days. 
Sol-gel processing conditions were also investigated. 
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Linker lipids were embedded in a phosphatidylcholine monolayer 
matrix prepared at the air-water interface. The covalent 
coupling of antibody fragments, non-specific adsorption of bovine 
serum albumin and specific binding of antibodies was 
monitored in situ with a 10-MHz quartz crystal microbalance. The 
attachment of antibody fragments and the activity of the layers was also 
showed with standardized radioimmunoassay. The results demonstrate that 
the coupling of Fab 1 -fragments to linker lipids in a monolayer 
matrix is a promising approach to achieve a highly oriented layer of 
antibody fragments with a high density of binding sites on the 
sensor surface for immunological measurements . 
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The covalent coupling of antibody fragments to linkers 
embedded in a monolayer matrix of phosphatidylcholine and cholesterol was 
examined at the air-water interface by the means of a quartz crystal 
microbalance, QCM. Two linkers that bind the free thiols of the 
Fab' fragment were investigated. The nonspecific binding of 
bovine serum albumin and the specific binding 
of antigen were also monitored with the QCM. Standardized 
radioimmunoassay was used to confirm the immunoreaction and determine 
binding parameters . The monolayer formation of the linker 



lipids in the ternary system of phosphatidylcholine and cholesterol was, 
moreover, demonstrated by film balance studies. The results demonstrate 
that the covalent coupling of Fab' fragments to linking groups 
embedded in a phospholipid monolayer matrix is a promising approach to 
achieve a defined immobilization of antibodies at the sensor 
surface with high antigen binding effeciency. 
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AB An approach is presented for the stable covalent immobilization 

of proteins with a high retention of biological activity. First, chemical 
modification studies were used to establish enzyme structural and 
functional properties relevant to the covalent immobilization of 
an enzyme to agarose based supports. Heparinase was used as a model enzyme 
in this set of studies. Amine modifications result in 75-100% activity 
loss, but the effect is moderated by a reduction in the degree of 
derivatization. N-hydroxysuccinimide , 1,1, 1-trif luoroethanesulf onic acid, 
and epoxide activated agarose were utilized to determine the effect of 
amine reactive supports on immobilized enzyme activity retention. Cysteine 
modifications resulted in 25-50% loss in activity, but free cysteines were 
inaccessible to either immobilized bromoacetyl or p-chloromercuribenzoyl 
groups. Amine reactive coupling chemistries were therefore utilized for 
the covalent immobilization of heparinase. Second, to ensure 
maximal stability of the immobile protein- support linkage, the 
identification and subsequent elimination of the principal sources of 
protein detachment were systematically investigated. By using 
high-performance liquid chromatography (HPLC) , electrophoresis, and 
radiolabeling techniques, the relative contributions of four potential 
detachment mechanisms -support degradation, proteolytic degradation, 
desorption of noncovalently bound protein, and bond solvolysis-were 
quantified. The mechanisms of lysozyme, bovine serum 
albumin, and heparinase leakage from N-hydroxysuccinimide or 
1, 1, 1-trif luoroethanesulf onic acid activated agarose were elucidated. By 
use of stringent postimmobilization support wash procedures, noncovalently 
bound protein was shown to be the predominant source of immobilized 
protein loss. An effective postimmobilization washing procedure is 
presented for the removal of adsorbed protein and the complete elimination 
of immobilized protein loss. 
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A glycopeptide containing a triantennary N-linked oligosaccharide from 
fetuin was modified by a series of chemical and enzymic reactions to 
afford a reagent that contained a terminal residue of 6- (N -methyl amino) -6- 
deoxy-D-galactose on one branch of the triantennary structure and terminal 
galactose residues on the other two branches. Binding assays and gel 
filtration experiments showed that this modified glycopeptide could bind 
to the sugar-binding sites of ricin. The ligand was activated at the 
6- (N-methylamino) -6 -deoxy-D-galactose residue by reaction with cyanuric 
chloride. The resulting dichlorotriazine derivative of the ligand reacts 
with ricin, forming a stable covalent linkage. The 
reaction was confined to the B-chain and was inhibited by lactose. 
Bovine serum albumin and ovalbumin were not 

modified by the activated ligand under similar conditions, and we 
conclude, therefore, that the reaction of the ligand with ricin B-chain 
was dependent upon specific binding to sugar-binding sites. Ricin that had 
its galactose-binding sites blocked by the covalent reaction 
with the activated ligand was purified by affinity chromatography. The 
major species in this fraction was found to contain 2 covalently linked 
ligands per ricin B-chain, while a minor species contained 3 ligands per 
B-chain. The cytotoxicity of blocked ricin was at least 1000-fold less 
than that of native ricin for cultured cells in vitro, even though the 
activity of the A-chain in a cell -free system was equal to that from 
native ricin. Modified ricin that contained only 1 covalently linked 
ligand was also purified. This fraction retained an ability to bind to 
galactose affinity columns, although with a lower affinity than ricin, 
was only 5- to 20 -fold less cytotoxic than native ricin. 
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Covalent Linking of Proteins and Cytokines 

to Suture: Enhancing the Immune Response of Head and 

Neck Cancer Patients 
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AB Background: The immune system of advanced stage head and neck cancer 
patients is frequently suppressed. Poor immune function has been 
correlated with poor clinical outcome. Immunotherapeutic strategies have 
been previously attempted in an effort to enhance immune function and 
improve survival. Previous studies have shown surgical suture can be 
transformed into an immune stimulant capable of activating the T 
lymphocytes of cancer patients. The development of a process for 
covalently linking proteins and cytokines to suture could have enormous 
potential for the in vivo manipulation of the immune system. Hypothesis: 
We hypothesize proteins and cytokines can be covalently linked to 
surgical suture while preserving their functional properties. Study 
Design: Prospective study testing normal donor and head and neck squamous 
cell carcinoma (HNSCC) patient lymphocytes. Method: Polyester suture was 
acid hydrolyzed followed by reacting with 1 -ethyl -3 ( -3 -dime thy lamino 
propyl carbodiimide) (EDAC) to create a suture-EDAC intermediate. Next, 
selected proteins (horseradish peroxidase [HRP] or bovine 
serum albumin [BSA] ) or cytokines 

(interleukin [IL] -2 or interferon [IFN] -y) were reacted with the 
suture-EDAC intermediate to test the covalent linkage 

of the selected protein or cytokine to suture. Functional activity of the 
linked proteins was measured spectrophotometrically . The linking of 
cytokines to suture was tested by stimulating normal donor peripheral 
blood lymphocytes (PBL) or HNSCC patients' lymphocytes. The functional 
activity was confirmed by proliferation, enzyme linked immunoadsorbent 
assay (ELISA) , and phenotype expression of T cells. Results: The 
conditions for optimally linking a protein to polyester suture were 
defined using HRP as a model protein. HRP retained its enzymatic 
activity. The optimal conditions for linking IL-2 or IFN-y were 
defined. The covalently linked cytokines retained their immune enhancing 
properties for stimulating PBL and lymph node lymphocytes (LNL) from 
HNSCC patients to proliferate, generate a T. sub. HI immunologic profile of 
cytokines (IL-2, IL-12, IFN-y), and stimulate T lymphocytes. 
Conclusion: This is the first report to demonstrate that cytokines can be 
covalently linked to surgical sutures and retain their immune -stimulating 
properties. Proteins linked to suture also retained their enzymatic 
activity. The clinical implications of functionally active cytokines or 
proteins linked to surgical suture may be very significant in the future 
for manipulating the immune system in vivo or enhancing wound healing. 
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AB Hyaluronan-binding protein 1 (HABP1) , a ubiquitous multifunctional 

protein, interacts with hyaluronan, globular head of complement component 
lq (gClq) , and clustered mannose and has been shown to be involved in 
cell signalling. In vitro, this recombinant protein isolated from human 
fibroblast exists in different oligomeric forms, as is evident from the 
results of various independent techniques in near-physiological 



conditions. As shown by size-exclusion chromatography under various 
conditions and glutaraldehyde cross- linking, HABP1 exists as a 
noncovalently associated trimer in equilibrium with a small fraction of a 
covalently linked dimer of trimers, i.e. a hexamer. The formation of a 
covalently- linked hexamer of HABP1 through Cysl86 as a dimer of trimers 
is achieved by thiol group oxidation, which can be blocked by 
modification of Cysl86. The gradual structural transition caused by 
cysteine -mediated disulfide linkage is evident as the 
fluorescence intensity increases with increasing Hg . sup . 2 . sup . + 
concentration until all the HABP1 trimer is converted into hexamer. In 
order to understand the functional implication of these transitions, we 
examined the affinity of the hexamer for different ligands. The hexamer 
shows enhanced affinity for hyaluronan, gClq, and mannosylated 
BSA compared with the trimeric form. Our data, analyzed with 
reference to the HABPl/p32 crystal structure, suggest that the 
oligomerization state and the compactness of its structure are factors 
that regulate its function. 
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AB Penicillin V acylase from the actinomycete Streptomyces lavendulae ATCC 
13664 has been immobilized to epoxy-activated acrylic beads (Eupergit 
C®) by covalent binding. Further linkage of 
bovine serum albumin after enzyme 

immobilization was carried out in order to remove the remaining oxirane 

groups of the support. The obtained immobilized biocatalyst displayed 

double exponential deactivation kinetics at temperatures below 

55 °C, while the native enzyme followed single exponential decay at 

the same temperatures. We concluded that soluble penicillin acylase was 

deactivated in one step, whereas the immobilized enzyme showed an 

enzymatic intermediate state which is highly thermostable. As a 

consequence of the immobilization process, the enzyme displayed a 10-fold 

increase in its half-life at 40°C. At this temperature, the 

enzymatic intermediate state was progressively destabilized as the pH of 

the medium was increased. Thus, the optimum pH range for the immobilized 

enzyme preparation was established as being from 7.0 to 8.0. Higher pH 

values led to quicker enzyme deactivation. .COPYRGT. 2001 Society of 

Chemical Industry. 
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AB The covalent attachment of Fab' fragments of polyclonal 

anti-human IgG to a lipid with a terminal linker group was 
examined by means of quartz crystal microbalance and surface plasmon 
resonance measurements. The linker lipid was embedded in binary 
or ternary monolayers of dipalmitoylphosphatidylcholine (DPPC) and 
cholesterol. Atomic force microscopy images of the films deposited on 
silanised SiO.sub.2 substrates showed that Fab* fragments take a standing 
position, thus giving site-directed immobilisation. Human IgG forms a 
network on interaction with the antibodies. Non-specific binding of 
bovine serum albumin was found to be very low 

when DPPC was used as the host matrix. At an optimal Fab' fragment 
concentration a binding capacity above 60% was obtained. However, if the 
surface concentration of the immobilised antibodies was too high, the 
binding capacity decreased due to steric hindrance. The results 
demonstrate that the covalent coupling of Fab' fragments to 
N- (e-maleimidocaproyl) -dipalmitoylphosphatidylethanolamine 
(DPPE-EMC) embedded in a host monolayer matrix of DPPC is a promising 
approach to achieve a site-directed immobilisation of antibodies with 
high antigen-binding efficiency. Copyright (C) 1999 Elsevier Science B.V. 
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AB Surface thrombus formation on implantable biomaterials such as 

polyurethane is a major concern when utilizing these materials in the 
clinical setting. Thrombin, which is responsible for thrombus formation 
and smooth muscle cell activation, has been the target of numerous 
surface modification strategies in an effort to prevent this phenomenon 
from occurring. The purpose of this study was to covalently immobilize 
the potent, specific antithrombin agent recombinant hirudin (rHir) onto a 
novel polyurethane polymer synthesized with carboxylic acid groups which 
served as protein attachment sites. The in vitro efficacy of thrombin 
inhibition by this novel biomaterial surface was then evaluated. 
Bovine serum albumin (BSA) , which 

was selected as the basecoat protein, was reacted with sulfo- SMCC in a 
1:50 molar ratio. This BSA-SMCC complex was then covalently 
linked to the carboxylated polyurethane (cPU) surface via the crosslinker 
EDC (cPU- BSA-SMCC) . This cPU-BSA-SMCC surface was 

then reacted with Traut ' s -modified . sup . 1 . sup . 2 . sup . 51 -rHir, a procedure 
which created free sulfhydryl groups on rHir (cPU- BSA 



-SMCC-S- . sup. 1. sup. 2 . sup. 5I-rHir) . Using these crosslinking procedures, 

the cPU-BSA- SMCC-S- . sup. 1 . sup. 2 . sup . 5I-rHir segments bound 188 

± 40 ng/cm.sup.2 (n - 60) whereas the controls with non specifically 

bound . sup . 1 . sup . 2 . sup . 5I-rHir (Mitrathane + EDC + BSA + 

. sup . 1 . sup. 2 . sup . 5I-rHir-SH and cPU-BSA + . sup . 1 . sup . 2 . sup . 51- 

rHir-SH) bound 13 ± 8 ng/cm.sup.2 and 4+8 ng/cm.sup.2, 

respectively. Evaluation of these cPU-BSA-SMCC-S- 

. sup . 1 . sup . 2 . sup . 5I-rHir segments for . sup . 1 . sup . 3 . sup . II -thrombin 
inhibition using a chromogenic assay for thrombin showed that a maximum 
of 2.64 NIHU thrombin was inhibited in contrast to the controls which 
inhibited 0.76 and 0.7 0 NIHU . Controls with nonspecif ically bound 

. sup. 1. sup. 2 .sup.5I-rHir also had 0.31 and 0.76 NIHU . sup . 1 . sup . 3 . sup . II- 
thrombin adherent to their respective surfaces whereas the maximum 

. sup. 1 . sup . 3 . sup. II- thrombin binding to the cPU-BSA 

-SMCC-S-rHir segments was 1.51 NIHU. Exposure to . sup . 1 . sup . 3 . sup . II- 
thrombin did not result in any release of covalently bound 
.sup.l.sup.2.sup.5I-rHir from the cPU-BSA-SMCC-S- 

. sup . 1 . sup . 2 . sup . 5I-rHir segments. Thus, these results demonstrate that 
rHir can be covalently bound to this novel polyurethane surface and still 
maintain potent antithrombin activity. 
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AB Polyclonal chicken antibodies raised against bovine 
serum albumin (BSA) were immobilized on 

chitosan gel for the immunoaf f inity isolation of BSA from cow's 
milk. Antibodies (IgY) against BSA were isolated from egg-yolk, 
purified and antibody reactivity to antigen was measured. IgY developed 
against BSA was reduced by 2 -mercaptoethylamine . The 
reactivities of reduced and whole IgY against BSA were not 
significantly different. The reduced IgY was covalently linked to 
chitosan gel through stable covalent thioether linkages 

using sulf o-succinimidyl-4- (N-maleimidomethyl) cyclohexane-l-carboxylate 
(sulfo-SMCC) as a cross -linker . The density of antibody IgY 
immobilized on chitosan gel was approximately 3-5 mg per ml of chitosan 
gel. The ligand-binding capacity of immobilized IgY towards BSA 
was 0.35-0.44 mg BSA per ml of chitosan gel. A single pass of 
skimmed milk through the column allowed the removal of BSA from 
the milk sample. The milk sample was analyzed, before and after 
immunoaf f inity separation, by SDS-PAGE. BSA was desorbed with 
0.5 M-glycine-HCl buffer at pH 2.8 but the reusability of the column was 
limited to three cycles. Alternatively, BSA was desorbed with 
0.5 M-glycine-HCl buffer containing 2 M-NaCl at pH 4.6 after longer 
incubation times at a slower flow rate. The low ligand-binding capacity 
was not an impedement to reuse of the column. The column was reused more 
than 20 times with minimal loss of binding capacity. 



L9 ANSWER 9 OF 47 BIOTECHNO COPYRIGHT 2004 Elsevier Science B.V. on STN 



ACCESSION NUMBER 
TITLE: 



AUTHOR 



CORPORATE SOURCE: 



AN 
AB 



1998 :28052865 BIOTECHNO 
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Covalent complexes of nucleic acids and proteins are widespread 
among viruses. Covalent complexes of RNA and proteins are 
proposed to exist in eukaryotic cells. The goal of this work was to 
obtain specific antibodies to the covalent linkage 

unit (CLU) between virus RNA and protein to search cellular RNA-protein 
complexes. Antibodies were generated by direct immunization of a rabbit 
with the BSA-coupled EMC virus RNA-VPg complex. By a dot-blot 
immunoassay and immunof luorescent microscopy it was found that the 
antibodies specifically recognize both EMC virus RNA-VPg and synthetic 
CLU- containing compounds. Thus, a fraction of the antibodies was directed 
to CLU. 
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Thrombus formation and intimal hyperplasia on the surface of implantable 
biomaterials such as poly (ethylene terepthalate) (Dacron) vascular grafts 
are major concerns when utilizing these materials in the clinical 
setting. Thrombin, a pivotal enzyme in the blood coagulation cascade 
primarily responsible for thrombus formation and smooth muscle cell 
activation, has been the target of numerous strategies to prevent this 
phenomenon from occurring. The purpose of this study was to covalently 
immobilize the potent, specific antithrombin agent recombinant hirudin 
(rHir) to a modified Dacron surface and characterize the in vitro 
efficacy of thrombin inhibition by this novel biomaterial surface. 
Bovine serum albumin (BSA) , which 

was selected as the 1 basecoat' protein, was reacted with various molar 
ratios of the cross-linker sulphosuccinimidyl 

4 - (N-maleimidomethyl) cyclohexane-l-carboxylate (sulpho-SMCC; 1:5-1:50). 
These BSA-SMCC complexes were then covalently linked to sodium 
hydroxide -hydro lysed Dacron (HD) segments via the cross -linker 



1997 :27197482 



1- ethyl-3- (3 -dimethyl aminopropyl) carbodiimide hydrochloride (EDC) . 
Covalent linkage of these complexes to HD (HD- 

BSA-SMCC) was not affected by any of the sulpho-SMCC cross - 
linker ratios assayed. rHir, which was initially reacted with 

2- iminothiolane hydrochloride (Traut's reagent) in order to create 
sulphydryl groups, was then covalently bound to these HD-BSA 
-SMCC surfaces (HD-BSA-SMCC-S-rHir). The 1:50 (BSA: 
sulpho-SMCC) HD-BSA-SMCC-S-rHir segments bound 22-fold more 

rHir (111 ng per mg Dacron) compared to control segments and also 
possessed the greatest thrombin inhibition of the segments evaluated 
using a chromogenic substrate assay for thrombin. Further 
characterization of the HD-BSA-SMCC-S-rHir segments 

demonstrated that maximum thrombin inhibition was 20.43 NIHU, 14.6-fold 
greater inhibition than control segments (1.4 NIHU) . Thrombin inhibition 
results were confirmed by . sup . 1 . sup . 2 . sup . 51 -thrombin binding 
experiments, which demonstrated that the 1:50 HD-BSA 
-SMCC-S-rHir segments had significantly greater specific thrombin 
adhesion compared to control segments. Non-specific . sup . 1 . sup . 2 . sup. 51- 
thrombin binding to and release from the 1:50 HD-BSA 
-SMCC-S-rHir segments was also significantly less than the control 
segments. Thus, these results demonstrate that rHir can be covalently 
bound to a clinically utilized biomaterial (Dacron) while still 
maintaining its ability to bind and inhibit thrombin. 
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AB Using a hydrophobic 8 -aminooctanoic acid cross -linker, the 

pH-indicator dye 7-hydroxycoumarin-4 -acetic acid (7-HCA) is covalently 
bound to bovine serum albumin (BSA 

) at the positions of reactive amino groups. A highly stable and 
water-soluble complex (BSA-HCA) with a 1:4 molar stoichiometry 
is synthesized. Appearance of a strong absorption band at A. (max) = 
372 nm is associated to ionization of the 7-HCA chromophore when it is 
transferred from water into a basic microenvironment on the BSA 
surface. This particular surface site is related to the region (s) for 
high-affinity binding of long-chain fatty acids (FA) . BSA-HCA 
responds to binding of FA (14-20 carbons) with immediate spectral changes 
and a decrease in 372 nm absorption, BSA-HCA provides an 
indicator-protein having a range of practical applications for the 
quantitative determination of long-chain FA in biochemical studies. The 
lower detection limit in a spectrophotometry method is . sim. 1 uM FA. 
BSA-HCA is usable both in various buffers and in the presence of 
detergents such as n-octylglucoside , Triton X-100 and CHAPS. A novel 
method for continuous assay of phospholipase A. sub. 2 activity with 
BSA-HCA and a mixed phosphatidylcholine/CHAPS micellar substrate 
is reported. 
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AB In the search of factors responsible for the experimental difficulties in 
developing accurate and sensitive solid-phase immunoassay of steroids, an 
experimental model has been set up for the study of nonspecific 
interaction of the steroid analyte with the coating protein. Along with 
the development of a highly sensitive enzyme -linked, solid-phase 
immunoassay for estriol measurement, we observed evidence of shared 
reactions. This property, to our knowledge not previously described for 
monomeric, low- molecular-weight antigens like estrogens, has been 
attributed to the presence of bovine serum 
albumin, which is capable of binding estrogens through 

hydrophobic interactions. The addition of estriol in solution in large 
excess did not reach a complete inhibition of the binding, so the 
possibility was excluded that the antibody simply binds to the adsorbed 
estrogen. The simplest explanation for the occurrence of the reaction is 
the hypothesis that a family of antigen determinants arises when the 
estriol is conjugated to a protein carrier. The corresponding antibodies 
are revealed only when the estrogen participates to the actual analytical 
system in the form of a steroid-protein conjugate. In the experiment, the 
estriol has been recognized as being coupled with one or more amino acid 
side chains present around its site of covalent linkage 
to the immunogen protein. The discussed results may be of help in 
developing a solid-phase immunoassay of small antigens as steroids, but 
also in applying the hybridoma and phage display technologies, the 
screening methods of which are based on sensitized solid phases. 
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AB Purpose. Recombinant human granulocyte-colony stimulating factor 

(rhG-CSF) was covalent ly conjugated to both rat and human serum albumin 
(RSA and HSA respectively) to increases the circulating half life 
(t(.half.)) of rhG-CSF. Methods. Conjugates of RSA (MW 67,000) and HSA 
(MW 66,000) were prepared by linking the two proteins through a 
heterobifunctional maleimido-carboxyl polyethylene glycol (PEG) and were 
tested in the rat. The conjugates were injected intravenously (IV) at the 
equivalent dose of 50 ug/kg of rhG-CSF, and white blood cell (WBC) 



counts and plasma concentrations of drug were determined. A comparison of 
pharmacokinetic parameters was made between rhG-CSF, the conjugates 
RSA-PEG-rhG-CSF and HSA- PEG- rhG-CSF , and a non-covalent mixture 
of rhC-CSF and HSA. Results. The albumin-rhG-CSF conjugates are 
eliminated more slowly from the circulation. The clearance values are 
reduced from 0.839 + 0.121 ml/min/kg for rhG-CSF to 0.172 ± 0.013 
ml/min/kg for RSA- PEG-rhG-CSF and 0.141 ± 0.005 ml/min/kg for 
HSA-PEG-rhG-CSF . WBC counts increased in both absolute number and 
duration as compared to rhG-CSF alone. The albumin rhC-CSF conjugates had 
enhanced serum stability relative to free rhG-CSF. The rate of 
degradation of the albumin conjugates incubated in rat serum at 
37 °C decreased five fold. Conclusions. The results from the study 
show that specific conjugation of rhG-CSF to albumin decreases plasma 
clearance in vivo, causes increased WBC response, and increases serum 
stability as compared to free rhG-CSF. 
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Macrophages secrete a . sub . 2 -macroglobulin (a.sub.2M), a 

protein that may facilitate early Ag handling. ot.sub.2M is able to 

entrap and form covalent linkages with diverse 

proteins during a transient proteinase-activated state. The resulting 
complexes are rapidly endocytosed after binding to high affinity 
receptors. Such a system could be capable of efficiently delivering a 
multitude of proteins to macrophages. We have used T hybridoma clones 
that respond only to hen egg lysozyme, in a MHC-restricted manner, to 
probe the effect of complex formation on Ag uptake and processing by 
murine macrophages. Radiolabeled lysozyme was internalized more rapidly 
and to a greater extent when bound to a.sub.2M than when unbound. 
Macrophages pulsed with lysozyme-ct . sub . 2M-elastase complexes 
required 200 to 250 times less Ag than those pulsed with free lysozyme to 
achieve effective presentation to T cells. Adding equimolar amounts of 
a. sub . 2M-elastase complexes, or of a.sub.2M- methylamine, to 
free lysozyme had no effect on basal lysozyme presentation. 
Receptor-recognized forms of a.sub.2M, but not lysozyme or 
BSA, competed effectively for both uptake and presentation of 
lysozyme-a . sub . 2M-elastase complexes. These results indicate that 
proteinase -activated a.sub.2M can enhance Ag processing by carrying 
Ag into macrophages through a receptor-mediated process. 



L9 ANSWER 15 OF 
ACCESSION NUMBER: 
TITLE : 

AUTHOR : 

CORPORATE SOURCE: 
SOURCE : 



47 BIOTECHNO COPYRIGHT 2004 Elsevier Science B.V. on STN 
1992 : 22262483 BIOTECHNO 

Binding of ethylenediamine to phosphatidyl serine is 

inhibitory to Na . sup . +/K. sup . +-ATPase 

Schuurmans Stekhoven F.M.A.H.; Tesser G.I.; Ramsteyn 

G./ Swart s H.G.P.; De Pont J.J.H.H.M. 

Department of Biochemistry, University of Nijmegen, 

P.O. Box 9101,6500 HB Nijmegen, Netherlands. 

Biochimica et Biophysica Acta - Biomembranes , (1992) , 

1109/1 (17-32) 

CODEN: BBBMBS ISSN: 0005-2736 



DOCUMENT TYPE: Journal; Article 

COUNTRY : Netherlands 
LANGUAGE : Engl i sh 

SUMMARY LANGUAGE: English 
AN 1992:22262483 BIOTECHNO 

AB Covalent linkage of ethylenediamine with the 

Na . sup . +/K. sup . -i--ATPase complex from rabbit kidney outer medulla by the 
use of the water-soluble carbodiimide, N-ethyl , N ' - (3 - 
dimethylaminopropyl) carbodiimide , resulted in a 73% reaction with 
phosphatidylserine and only 27% with carboxylic groups in the proteic 
component of the enzyme. Condensation products from the reaction between 
phosphatidylserine and ethylenediamine, N- (0- 
phosphatidylseryl) ethylenediamine, N,N, -bis (0- 

phosphatidylseryl) ethylenediamine and its intermediary product 
0-phosphatidyl-£N,N' -bis (seryl) 'ethylenediamine, were synthesised. 
Symmetrically substituted ethylenediamine was the most likely 
condensation product of ethylenediamine with endogenous 
phosphatidylserine. The synthesised lipids were incorporated in 
proteoliposomes containing Na . sup . +/K. sup . +-ATPase and only the addition 
of the phospholipid phosphatidylcholine. The ratio of phospholipid to 
protein was 52 (w/w) . These proteoliposomes were perforated by the 
addition of 0.5% cholate and both the Na . sup .+ -dependent phosphorylation 
level and its dependence on Na.sup.+, Mg. sup . 2 . sup . + and ATP were 
measured. Phosphatidylcholine alone increased the half -maximal activation 
concentration for Na.sup.+ (CNa . sup . + ! . sub . 0 . sub . . . sub . 5 ) from 0.2 
to 1-2 mM, for Mg . sup . 2 . sup . + from 0.1 to 0.8 uM and for ATP from 0.02 
to 0.3 uM. The K(i) for K.sup.+ (in the absence of Na.sup.+) was 
unaffected: 12.8 jaM vs. 12.5 uM in the non-reconstituted system. 
Replacing 10 mol% of phosphatidylcholine by phosphatidylethanolamine or 
phosphatidylserine had no significant effect on 
£Na.sup.+! . sub. 0. sub. . .sub. 5: 1.1 and 0.7 mM, respectively. 
Replacing 5 mol% phosphatidylcholine by the bis (phosphatidylseryl) 
substituent of ethylenediamine further increased 
<?Na.sup. + ! . sub. 0. sub. . .sub. 5 to 13.7 mM, while half-maximal 
activation concentrations for Mg . sup . 2 . sup . + and ATP were unaltered. The 
mono-phosphatidylseryl derivatives of ethylenediamine, each 5 mol%, also 
increased CNa . sup . + ! . sub . 0 . sub . 5 , but to a lesser extent (3.2-3.8 
mM) . In addition to their competitive effects, the phosphatidylseryl - 
substituted ethylenediamine compounds exerted a slowly- increasing 
non-competitive inhibition, not only in phosphorylation, but also in 
overall ATPase activity, which was reduced, although not abolished, by 
exogenous protein (bovine serum albumin) . A 

detergent -like action in the usual sense is unlikely since liposomes 
containing these lipids remained intact. These studies prove that 
phospholipids are not only required for optimal activity of this 
transport enzyme, but in excess or in compositions deviating from the 
normal, may also be inhibitory. 
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AB Daunorubicin is a highly potent trypanocide in-vitro but is inactive 
in-vivo. When daunorubicin is conjugated to bovine 
serum albumin or horse spleen ferritin using Schiffs 
base linkages, the complex is trypanocidal in-vitro and 
in-vivo. We have developed novel analytical methods, using HPLC with 
fluorimetric detection, for the quantitation of daunorubicin and 
doxorubicin in biological samples, either as unconjugated drug, or when 
covalently linked to macromolecules or particles. Ferritin-daunorubicin 
conjugate (25 mg kg . sup . - . sup . 1) was administered intraperitoneally to 
mice infected with monomorphic Trypanosoma brucei rhodesiense; peak 
plasma levels occurred after 1.5 h, and were 5 times higher than those 
resulting from administration of an equivalent amount of unconjugated 
daunorubicin. Plasma levels then declined rapidly (t(.half.) for 1-6 h 
period was 0.58 and 0.86 h respectively for conjugated and unconjugated 
daunorubicin) . However, higher plasma levels were seen 24 h after 
treatment, suggesting the distribution profile of daunorubicin when 
conjugated to ferritin is multiphasic with resultant high levels of 
daunorubicin obtained for a prolonged time period. 
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AB An approach is presented for the stable covalent immobilization 

of proteins with a high retention of biological activity. First, chemical 
modification studies were used to establish enzyme structural and 
functional properties relevant to the covalent immobilization 
of an enzyme to agarose based supports. Heparinase was used as a model 
enzyme in this set of studies. Amine modifications result in 75-100% 
activity loss, but the effect is moderated by a reduction in the degree 
of derivatization. N-hydroxysuccinimide , 1,1, 1- trif luoroethanesulf onic 
acid, and epoxide activated agarose were utilized to determine the effect 
of amine reactive supports on immobilized enzyme activity retention. 
Cysteine modifications resulted in 25-50% loss in activity, but free 
cysteines were inaccessible to either immobilized bromoacetyl or 
p-chloromercuribenzoyl groups. Amine reactive coupling chemistries were 
therefore utilized for the covalent immobilization of 
heparinase. Second, to ensure maximal stability of the immobile 
protein- support linkage, the identification and subsequent 
elimination of the principal sources of protein detachment were 
systematically investigated. By using high-performance liquid 
chromatography (HPLC), electrophoresis and radiolabeling techniques, the 
relative contributions of four potential detachment mechanisms - support 
degradation, proteolytic degradation, desorption of noncovalently bound 
protein, and bond solvolysis - were quantified. The mechanisms of 
lysozyme, bovine serum albumin, and 

heparinase leakage from N-hydroxysuccinimide or 1,1,1- 

trif luoroethanesulf onic acid activated agarose were elucidated. By use of 
stringent postimmobilization support wash procedures, noncovalently bound 
protein was shown to be the predominant source of immobilized protein 
loss. An effective postimmobilization washing procedure is presented for 
the removal of adsorbed protein and the complete elimination of 



immobilized protein loss. 
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Two different modes of antigen association with liposomes were compared 
for their stimulation of IgM- and IgG-producing cells in primary- and 
secondary-response experiments. The study was carried out on BALB/c mice 
using the antigen bovine serum albumin 

either free, encapsulated in liposomes or covalently linked to the 
liposomal surface. Our results indicate that, although both types of 
liposome association are equally efficient in potentiating the humoral 
response, encapsulation mainly favours IgG isotype production with little 
or no effect on the IgM subset, while covalent linkage 

stimulates the production of both IgG and IgM. Our results reconcile some 
apparently conflicting published data and suggest that the mode of 
antigen association with liposomes considerably influences the pathways 
by which stimulation occurs. 
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Radioimmunoassay for fluphenazine sulfoxide in human 
plasma 

Midha K.K.; Hawes E.M.; Hubbard J.W. ; McKay G. ; Rauw 
G. ; Sardessai S.; Aravagiri M . ; Moore M.D. 
University of Saskatchewan College of Pharmacy, 
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Antisera to fluphenazine sulfoxide were raised in New Zealand white 
rabbits to an immunogen synthesized by covalent linkage 
of bovine serum albumin to 

10-£<:3-<:4-carboxybutyl) -1-piperazinyl Ipropyl ! ! -2 - 

trif luoromethyl -lOH-phenot hiazine 5 -sulfoxide. With use of an antiserum, 
a radioimmunoassay for fluphenazine sulfoxide was developed that is able 
to quantitate 0.156 ng ml . sup . - . sup . 1 using only a 2 00 ^il plasma 
sample with a coefficient of variation < 5%. The antiserum had negligible 
cross-reactivities to fluphenazine (<1%) and its important metabolites, 
such as fluphenazine N. sup . 4 ' -oxide (1%), 7-hydroxyf luphenazine (<1%) , 
and N. sup. 4 1 -deshydroxy- ethyl f luphenazine (1%). The cross-reactivities 
with structurally similar phenothiazine 5 -sulfoxides, such as those of 
trifluoperazine, prochlorperazine, perphenazine, and N.sup.4 1 - 
deshydroxyethylf luphenazine, were considerable, such that the antiserum 
can be used to develop a quantitative radioimmunoassay for any of these 
compounds. The reported radioimmunoassay was found to be suitable and 
adequate to quantitate fluphenazine sulfoxide in the plasma of patients 
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treated with oral or intramuscular f luphenazine . 
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AB The condensation of y-diketones with protein s-amino 

moieties to yield alkylpyrrole adducts has been demonstrated in many in 
vitro and in vivo systems, although certain features of this reaction 
remain unclear. The present in vitro study was designed to examine 
additional aspects of y-diketone -protein interactions including the 
possible formation of imine intermediates and stable nonpyrrole products, 
and the potential for conformational changes in pyrrolylated protein. 
Values for total, stable covalent binding were consistently 
higher than p-dimethylaminobenzaldehyde (DMAB) -detectable pyrrole adduct 
concentrations when bovine serum albumin ( 
BSA) was incubated (24 hr, 37°C) with 

<; . sup . 1 . sup . 4C ! -2 , 5 -hexanedione (2,5-HD) at diketone : lysine ratios 
>=5:1 (at pH 9.5) or 1:1 (at pH 7.4). Treatment of pyrrolylated 
BSA with proteases before the DMAB assay decreased but did not 
eliminate the difference between these parameters. Quantitative amino 
acid analysis of pyrrolylated BSA revealed molar decreases in 
lysine content equivalent to DMAB-detectable pyrrole adduct 
concentrations; no other amino acids were significantly altered. Cleavage 
of disulfide bonds in pyrrolylated BSA by dithiothreitol 
resulted in an apparent decrease in DMAB-detectable pyrrole, which was 
reversible upon subsequent protease treatment. A similar decrease was not 
seen with pyrrolylated concanavalin A, a protein that lacks disulfide 
linkages. Samples of BSA were incubated with 

sup . 1 . sup . 4C ! -2 , 5 -hexanedione for 2-144 hr and a portion of each 
incubation mixture treated with NaCNBH.sub.3 to selectively reduce imines 
to stable amines. Substantial levels of an imine intermediate were 
detected at 2 , 6, and 24 hr but not at 144 hr. The above findings support 
proposed mechanisms involving imine intermediates in the pyrrolylation 
reaction. In addition, evidence for the formation of stable nonpyrrole 
adducts at high diketone : amine molar ratios has been provided. Results 
consistent with potential conformational alterations in pyrrolylated 
protein have also been demonstrated. 
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AB Studies were undertaken to detemine the applicability and effectiveness 
of a new immunoadsorbent , constituted of cellulose hollow fibres 
chemically modified (BrCN) to link selected proteins. The method has been 
assayed on a simple model of antibody elimination: myeloma IgG or 
BSA as antigens were covalently linked to cellulose; such an 
immunoadsorbent can selectively and efficiently deplete circulating 
antibodies in vitro and ex vivo (on immunized dogs) from whole blood, 
without releasing linked protein into the hosts' circulation. The 
original approach of using this method to remove antibodies has been 
extended to specifically remove antigens (for this purpose, antibodies 
were conjugated to cellulose) , in order to investigate an 
immunoadsorption therapy in familial hypercholesterolemia, characterized 
by a plasmatic overload of low-density-lipoproteins (LDL) , of which 
apolipoprotein B is the major protein. After covalent 
linkage of isolated anti-apolipoprotein B antibodies to 
cellulose, human plasma LDL levels were effectively and specifically 
reduced by this procedure. 
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AB Antisera to trimeprazine were raised in New Zealand white rabbits to an 
immunogen synthesized by covalent linkage of 
bovine serum albumin to N-(2- 

carboxyethyl) desmethyltrimeprazine . By use of an antiserum, a 
radioimmunoassay for trimeprazine was developed that is able to 
quantitate 0.38 ng/ml . sup . - . sup . 1 in a 200 ul plasma sample with a 
coefficient of variation of approximately 12%. The antiserum did not 
cross-react with the supposedly pharmacologically inactive metabolite 
trimeprazine sulfoxide; however, the cross-reactivity with the supposedly 
active metabolite N-desmethyltrimeprazine is significant (49%) . The 
radioimmunoassay was able to measure the drug and/or N-desalkyl 
metabolites in plasma samples obtained as late as 24 hr following 
administration of a single oral dose (10 mg) of trimeprazine tartate. 
Analysis of the same plasma samples by a published high-performance 
liquid chromatographic procedure gave values much lower than those 
obtained by the radioimmunoassay, indicating the N-desalkyl metabolites 
are produced significantly after trimeprazine oral administration. 
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AB Cytosl extracts high in insulin-degrading activity were cross-linked to 
. sup . 1 . sup . 2 . sup . 5I-insulin with the bifunctional cross-linker 
disuccinimidyl suberate. With cytosols from either rat muscle, liver, 
kidney or brain or human erythrocytes, only a single protein 
{M (r) =110 , 000) was specifically labeled. Three different lines of 
evidence indicated that this labeled protein is insulin-degrading enzyme, 
a cysteine protease which accounts for most of the insulin-degrading 
activity in cell extracts. Firstly, the cross-linking of 
. sup . 1 . sup . 2 . sup. 5I-insulin to this protein is inhibited by unlabeled 
insulin over the same concentration range of insulin which inhibits 
degradation. Separated insulin A and B chain were less potent at 
inhibiting cross-linking, whereas bovine serum 
albumin and cytochrome c were without effect. Secondly, 

antibodies to purified insulin-degrading enzyme precipitated the labeled 
protein in parallel with their ability to precipitate the 
insulin-degrading activity of the extracts. Thirdly, when the 
insulin-degrading activity was purified 40,000-fold from erythrocytes, 
this M(r) 110,000 protein co-purified. These results indicate that 
cross-linking . sup . 1 . sup . 2 . sup . 5I-insulin may be a convenient method for 
labeling the insulin-degrading enzyme. 
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AB Normal human complement serum (NHS) inhibited precipitin reactions 
between tetanus toxoid and human or rabbit anti-tetanus toxoid IgG 
antibody, between bovine serum albumin ( 
BSA) and rabbit anti-BSA IgG antibody, and between hen 
egg albumin and rabbit ant i -egg albumin IgG antibody. 
Ethylene-diaminetetraacetic acid (EDTA) prevented this inhibition. 
Mg-ethyleneglycol-bis (aminoethyl) -tetraacetic acid- (EGTA) also prevented 
the inhibition except with lower concentrations of antibody and antigen. 
Therefore, the inhibition of immune precipitation seemed to occur mainly 
through the classical pathway of complement activation. The alternative 
pathway was usually dispensable, but it augmented the inhibition. Guinea 
pig complement serum (NGS) was less effective than NHS in inhibiting 
immune precipitation. Guinea pig serum deficient in C4 (C4DGS) did not 
inhibit the immune precipitation. Mouse complement serum was effective 
for inhibiting precipitation, and C5-deficient serum was as effective as 
normal serum. Therefore, the inhibition of immune precipitation is 
considered to occur by activation of complement up to the step of C3 . The 
size of the soluble immune complexes formed in the presence of NHS varied 
depending on the concentrations of antibody and antigen, even when the 
ratio of antigen to antibody was constant. On incubation at 37° C 
immune precipitation was inhibited by 1/2 dilution of NHS for 2 to 3 hr 
and then gradually increased to the level in the absence of complement. 
When the immune complexes were formed in the presence of serum containing 
complement, fragments of C4 and C3 were incorporated into the soluble 
immune complexes. The C3 fragments incorporated into the soluble 
complexes were C3b, iC3B, C3c, and C3d, some of which were bound 
covalently with heavy chains of IgG antibody molecules. Some of the 
covalent linkages between C3 fragments and IgG seemed 

to be destroyed by alkali treatment, but not by hydroxylamine treatment. 
The formation of covalent bonds between IgG and C3 and probably 
C4 was essential for inhibition of immune precipitation, because 



inhibitors of their formation, such as putrescine, cadaverine, and 
salicylhydroxamic acid, effectively prevented the inhibition of 
precipitation. When antigen and antibody reacted in the presence of 
mixtures of various combinations of isolated complement components, CI, 
C4, C2 , and C3 showed maximal inhibition of immune precipitation, whereas 
factors I and H had little effect. 
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BSA) , was covalently linked to the surface of preformed large 

unilamellar vesicles composed of phosphatidylcholine, cholesterol, and 

N-<M- (p-maleimidophenyl) butyryl Iphosphatidylethanolamine (MPB-PE) . 

The interaction between thiolated BSA and MPB-PE resulted in 

the production of a protein- liposome conjugate via the formation of an 

irreversible covalent bond. Mice immunized with 

liposome-coupled BSA were found to generate a vigorous 

BSA-specific plaque -forming cell (PFC) response. No significant 

response was observed in control animals given simultaneous, but separate 

injections of thiol -BSA and liposomes. Thus, there seems to be 

a need for successful and stable linkage between the antigen 

and the carrier. The elicitation of an optimal antigen-specific PFC 

response was also found to require the vesicle surface to be coated with 

a certain minimum distribution of the antigen. Results of this study 

demonstrate that the covalent coupling of a protein antigen to 

the liposome surface is very effective in potentiating the 

protein- specif ic antibody response and the immunogenicity of the 

conjugate is dependent on the epitope density of the antigen. 



L9 ANSWER 26 OF 47 LIFESCI 
ACCESSION NUMBER: 1999:96407 
TITLE : 



COPYRIGHT 2 004 CSA on STN 
LIFESCI 

An immunochemical study on tau glycation in paired helical 
filaments 

Ko, L.W.; Ko, E.G.; Nacharaju, P.; Liu, W.K.; Chang, E. 
Department of Pathology, Albert Einstein College of 
Medicine, 1300 Morris Park Avenue, Bronx, NY, 10461, USA 
Brain Research [Brain Res.], (19990605) vol. 830, no. 2, 
pp. 301-313. 
ISSN: 0006-8993. 
Journal 
N3 

English 
English 

Glycation is a non-enzymatic posttranslational modification that involves 
a covalent linkage between a sugar and an amino group 

of protein molecule forming ketoamine . Subsequent oxidation, fragmentation 
and/or crosslinking of ketoamine leads to the production of advanced 
glycation endproducts (AGEs) . Formation of AGEs causes detrimental effects 
on the structure and function of affected proteins. Accumulation of AGEs 
has been implicated in normal aging and in the pathogenesis of 



AUTHOR : 

CORPORATE SOURCE 
SOURCE : 



DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE : 
SUMMARY LANGUAGE 
AB 



diabetes-associated complications and Alzheimer's disease (AD). Of all 
AGEs, N super ( epsilon )- (carboxymethyl) lysine (CML) is a major 
glycoxidation product known to be stable and accumulate progressively in 
vivo. In order to determine if tau is glycated in AD, we raised a rabbit 
antibody to CML that demonstrated its usefulness in detecting glycation of 
different proteins in vitro, including BSA, ribonuclease, 
lysozyme and recombinant tau. Immunochemical analyses indicated that 
ribose and glucose -6 -phosphate are more effective than glucose in 
generating CML formation in these proteins. We used this antibody to probe 
for glycation in the following human tau preparations: tau of normal 
brains and preparations of soluble PHF-tau as well as insoluble PHF from 
AD brains. All three principal tau components resolved from PHF-tau on 
Western blots showed CML immunoreactivity indicating that tau is glycated 
in PHF-tau; and insoluble PHF exhibited prominent CML immunoreactivity on 
top of the stacking gel. Moreover, immunoelectron microscopic analyses 
indicate that the anti-CML antibody labels predominantly PHF in 
aggregates. Taken together, these results suggest that tau becomes 
glycated in PHF-tau and glycation may play a role in stabilizing PHF 
aggregation leading to tangle formation in AD. 
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AB Tienilic acid (TA) is responsible for an immune -mediated drug-induced 

hepatitis in humans, while its isomer (TAI) triggers a direct hepatitis in 

rats. In this study, we describe an immunological approach developed for 

studying the specificity of the covalent binding of these two 

compounds. For this purpose, two different coupling strategies were used 

to obtain TA-carrier protein conjugates. In the first strategy, the drug 

was linked through its carboxylic acid function to amine residues of 

carrier proteins (BSA-N-TA and casein-N-TA) , while in the second 

strategy, the thiophene ring of TA was attached to proteins through a 

short 3-thiopropanoyl linker, the corresponding conjugates ( 

BSA-S-5-TA) and beta LG-S-5-TA) thus preferentially presenting the 

2 , 3 -dichlorophenoxyacetic moiety of the drug for antibody recognition. The 

BSA-S-5 -TA conjugate proved to be 30 times more immunogenic than 

BSA-N-TA. Anti-TA-protein adduct antibodies were obtained after 

immunization of rabbits with BSA-S-5 -TA (1/35000 titer against 

beta LG-S-5-TA in ELISA) . These antibodies strongly recognized the 

2 , 3 -dichlorophenoxyacetic moiety of TA but poorly the part of the drug 

engaged in the covalent binding with the proteins. This powerful 

tool was used in immunoblots to compare TA or TAI adduct formation in 

human liver microsomes as well as on microsomes from yeast expressing 

human liver cytochrome P450 2C9. TA displayed a highly specific 

covalent binding focused on P45 0 2C9 which is the main cytochrome 

P450 responsible for its hepatic activation in humans. On the contrary, 

TAI showed a nonspecific alkylation pattern, targeting many proteins upon 



metabolic activation. Nevertheless, this nonspecific covalent 
binding could be completely shifted to a thiol trapping agent like GSH. 
The difference in alkylation patterns for these two compounds is discussed 
with regard to their distinct toxicities. A relationship between the 
specific covalent binding of P450 2C9 by TA and the appearance 
of the highly specific anti-LKM sub (2) autoantibodies (known to 
specifically recognize P450 2C9) in patients affected with TA-induced 
hepatitis is strongly suggested. 
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AB Polyclonal chicken antibodies raised against bovine 
serum albumin (BSA) were immobilized on 

chitosan gel for the immunoaf f inity isolation of BSA from cow's 
milk. Antibodies (IgY) against BSA were isolated from egg-yolk, 
purified and antibody reactivity to antigen was measured. IgY developed 
against BSA was reduced by 2 -mercaptoethylamine . The 
reactivities of reduced and whole IgY against BSA were not 

significantly different. The reduced IgY was covalently linked to chitosan 

gel through stable covalent thioether linkages using 

sulf o-succinimidyl-4 - (N-maleimidomethyl ) cyclohexane-l-carboxylate 

(sulfo-SMCC) as a cross-linker. The density of antibody IgY 

immobilized on chitosan gel was approximately 3-5 mg per ml of chitosan 

gel. The ligand-binding capacity of immobilized IgY towards BSA 

was 0.35-0.44 mg BSA per ml of chitosan gel. A single pass of 

skimmed milk through the column allowed the removal of BSA from 

the milk sample. The milk sample was analyzed, before and after 

immunoaf f inity separation, by SDS-PAGE. BSA was desorbed with 

0.5 M-glycine-HCl buffer at pH 2.8 but the reusability of the column was 

limited to three cycles. Alternatively, BSA was desorbed with 

0.5 M-glycine-HCl buffer containing 2 M-NaCl at pH 4.6 after longer 

incubation times at a slower flow rate. The low ligand-binding capacity 

was not an impedement to reuse of the column. The column was reused more 

than 2 0 times with minimal loss of binding capacity. 

L9 ANSWER 2 9 OF 47 LIFESCI COPYRIGHT 2 0 04 CSA on STN 
ACCESSION NUMBER: 97:77941 LIFESCI 

TITLE: Mechanism for the anti-thyroid action of minocycline 

AUTHOR: Doerge , D.R.; Divi, R.L.; Deck, J.; Taurog, A. 

CORPORATE SOURCE: Food and Drug Admin., Natl. Cent, for Toxicol. Res., 

Jefferson, AR 72079-9502, USA 
SOURCE: CHEM. RES. TOXICOL., (1997) vol. 10, no. 1, pp. 49-58. 

ISSN: 0893-228X. 
DOCUMENT TYPE: Journal 
FILE SEGMENT: X 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Administration of minocycline (MN) , a tetracycline antibiotic, produces a 
black pigment in the thyroids of humans and several species of 
experimental animals and antithyroid effects in rodents. We have 
previously shown that these effects appear to be related to interactions 
of MN with thyroid peroxidase (TPO) , the key enzyme in thyroid hormone 



synthesis. In the present study, the mechanisms for inhibition of 
TPO-catalyzed iodination and coupling reactions by MN were investigated. 
MN was stable in the presence of TPO and H sub(2)0 sub(2), but adding 
iodide or a phenolic cosubstrate caused rapid conversion to several 
products. TPO-dependent product formation, characterized by on-line 
LC-APCI/MS and super (1) H-NMR, involved oxidative elimination to form the 
corresponding benzoquinone with subsequent dehydrogenation at the 
aliphatic 4- (dimethylamino) group. Addition of thiol-containing polymers ( 
bovine serum albumin or thiol -agarose 

chromatographic beads) had a minimal effect on MN oxidation by TPO, but 
substantially reduced product formation and produced concomitant losses in 
free thiols. Covalent bonding through a thioether 
linkage of a reactive intermediate, the benzoquinone iminium ion, 
was inferred from these findings. Iodide- and phenolic 
cosubstrate -dependent oxidation of tetracycline to demethylated and 
dehydrogenated products was also observed, although at a slower rate than 
MN. The products and kinetics observed with MN were consistent with 
oxidation of MN by either the enzymatic iodinating species formed by 
reaction of TPO compound I with iodide or phenoxyl radicals/cations 
generated by TPO-mediated oxidation of a phenolic cosubstrate. The 
proposed reaction mechanism is consistent with alternate substrate 
inhibition of TPO-catalyzed iodination of tyrosyl residues in 
thyroglobulin (Tg) by MN, as previously reported. Furthermore, the 
observed phenoxyl radical-mediated oxidation of MN is consistent with its 
previously reported potent inhibition of the coupling of hormonogenic 
iodotyrosine residues in Tg in the reaction that forms thyroid hormones. 
The proposed reaction mechanism also implicates a reactive benzoquinone 
iminium ion intermediate that could be important in toxicity of MN. 
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The reaction of S-mercuric-N-dansylcysteine with 
acetylcholinesterase and butyrylcholinesterase . 
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S-mercuric-N-dansylcysteine was investigated as a potential probe of 
protein sulphydryl groups using bovine serum 
albumin, S-carboxymethyl - bovine serum 

albumin, lysozyme, and partially reduced lysozyme as test 

proteins. Criteria used to assess covalent binding through 

mercury-bridged mercaptide linkages include a finite reaction 

time (minutes to hours) , abolition of the characteristic fluorescence 

spectrum following addition of a reducing agent, and failure to separate 

probe and protein after chromatography or electrophoresis. 
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Immunopotentiation of the humoral response by liposomes: 
Effect of a T cell polyclonal activator. 
Therien, H.-M.; Shahum, E . 

Dep. Chim.-Biol., Univ. Quebec, CP. 500, Trois-Rivieres , 
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CELL. IMMUNOL . , (1988) vol. 116, no. 2, pp. 320-330. 

Journal 
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English 
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the authors analyzed the influence of surface-linked Con A 



on the secondary response to liposome-associated antigen via either 
encapsulation or covalent linkage to the liposomal 
surface. The study was carried out on BALB/c mice using bovine 
serum albumin as antigen. The humoral response was 

evaluated by measurements of antibody-producing cells (total, IgM, and 
IgG) and serum antibody titers. These results suggest that the quality of 
an immune response and the mechanisms of activation may be profoundly 
influenced by the nature of antigen association with liposomes as well as 
by the presence at the liposomal surface of immunomodulators such as Con 
A. 
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The fluid-phase binding of human C4 and its genetic 
variants, C4A3 and C4B1, to immunoglobulins. 
Ki shore, N . ; Shah, D.; Skanes, V.M. ; Levine, R.P. 
James S. McDonnell Dep. Genet. 
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Journal 
F 

English 
English 

Covalent binding of the fourth complement protein, C4 , to immune 
complexes is an important first step in the complement mediated processing 
of the complexes. The authors have characterized the covalent 
binding of C4b to immunoglobulin molecules in a fluid-phase system 
consisting only of antibody in solution and purified C4 and Cls . The 
authors demonstrate that human C4b binds to IgG in the fluid phase, that 
its covalent bindings is predominantly to the heavy chain of 
IgG, and that the covalent linkage is by either amide 
or acyl ester bonds. In addition, the authors compare the covalent 
binding efficiencies of two genetic variants of C4 , C4A3 and C4B1, to IgG. 
C4A3 binds 3-4 times more IgG than C4B1 over a range of C4 concentrations, 
and C4A3 has a higher binding efficiency than C4B1 for IgM, IgA, IgA2a and 
F(ab') sub (2) as well as for a protein antigen, BSA . 

Furthermore, whereas C4A3 is bound to immunoglobulins in the fluid-phase 
predominantly by amide linkage, C4B1 is bound by either amide or 
acyl ester bonds. The results presented here suggest that the 
covalent binding efficiency of C4A3 and C4B1 to IgG is similar to 
that reported for their covalent binding to small molecules. 
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Immune response mediated by liposome-associated protein 
antigens. III. Immunogenicity of bovine serum albumin 
covalently coupled to vesicle surface. 
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, Dep. Natl. Defence, Downsview, Ont . M3M 3B9, 
(1983) vol. 50, no. 1, pp. 101-106. 



AB A protein antigen, bovine serum albumin ( 

BSA) , was covalently linked to the surface of preformed large 
unilamella vesicles composed of phosphatidylcholine, cholesterol, and 
N- (4- (p-maleimidophenyDbutyryl)phosphatidylethanolamine (MPB-PE) . The 
interaction between thiolated BSA and MPB-PE resulted in the 
production of a protein-liposome conjugate via the formation of an 
irreversible covalent bond. Mice immunized with liposome coupled 
BSA were found to generate a vigorous BSA-specific 



plaque -forming cell (PFC) response. There seems to be a need for 
successful and stable linkage between the antigen and the 
carrier. The elicitation of an optimal antigen-specific PFC response was 
also found to require the vesicle surface to be coated with a certain 
minimum distribution of the antigen. Results of this study demonstrate 
that the covalent coupling of a protein antigen to the liposome 
surface is very effective in potentiating the protein-specific antibody 
response and the immunogenic ity of the conjugate is dependent on the 
epitope density of the antigen. 
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AB Background: The immune system of advanced stage head and neck cancer 
patients is frequently suppressed. Poor immune function has been 
correlated with poor clinical outcome. Immunotherapeutic strategies have 
been previously attempted in an effort to enhance immune function and 
improve survival . Previous studies have shown surgical suture can be 
transformed into an immune stimulant capable of activating the T 
lymphocytes of cancer patients. The development of a process for 
covalently linking proteins and cytokines to suture could have enormous 
potential for the in vivo manipulation of the immune system. Hypothesis: 
We hypothesize proteins and cytokines can be covalently linked to 
surgical suture while preserving their functional properties. Study 
Design: Prospective study testing normal donor and head and neck squamous 
cell carcinoma (HNSCC) patient lymphocytes. Method: Polyester suture was 
acid hydrolyzed followed by reacting with l-ethyl-3 ( -3 -dimethylamino 
propyl carbodiimide) (EDAC) to create a suture-EDAC intermediate. Next, 
selected proteins (horseradish peroxidase [HRP] or bovine 
serum albumin [BSA] ) or cytokines 

(interleukin [IL] -2 or interferon [IFN] -y) were reacted with the 
suture-EDAC intermediate to test the covalent linkage 

of the selected protein or cytokine to suture. Functional activity of the 
linked proteins was measured spectrophotometrically . The linking of 
cytokines to suture was tested by stimulating normal donor peripheral 
blood lymphocytes (PBL) or HNSCC patients' lymphocytes. The functional 
activity was confirmed by proliferation, enzyme linked immuno- adsorbent 
assay (ELISA) , and phenotype expression of T cells. Results: The 
conditions for optimally linking a protein to polyester suture were 
defined using HRP as a model protein. HRP retained its enzymatic 



activity. The optimal conditions for linking IL-2 or IFN-y were 
defined. The covalently linked cytokines retained their immune enhancing 
properties for stimulating PBL and lymph node lymphocytes (LNL) from 
HNSCC patients to proliferate, generate a T. sub. HI immunologic profile of 
cytokines (IL-2, IL-12, IFN-y), and stimulate T lymphocytes. Conclusion: 
This is the first report to demonstrate that cytokines can be covalently 
linked to surgical sutures and retain their immune -stimulating 
properties. Proteins linked to suture also retained their enzymatic 
activity. The clinical implications of functionally active cytokines or 
proteins linked to surgical suture may be very significant in the future 
for manipulating the immune system in vivo or enhancing wound healing. 
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Penicillin V acylase from the actinomycete Streptomyces lavendulae ATCC 
13 664 has been immobilized to epoxy-activated acrylic beads (Eupergit 
C.sup.R) by covalent binding. Further linkage of 
bovine serum albumin after enzyme 

immobilization was carried out in order to remove the remaining oxirane 
groups of the support. The obtained immobilized biocatalyst displayed 
double exponential deactivation kinetics at temperatures below 55 
°C, while the native enzyme followed single exponential decay at 
the same temperatures. We concluded that soluble penicillin acylase was 
deactivated in one step, whereas the immobilized enzyme showed an 
enzymatic intermediate state which is highly thermostable. As a 
consequence of the immobilization process, the enzyme displayed a 10-fold 
increase in its half-life at 40 °C. At this temperature, the 
enzymatic intermediate state was progressively destabilized as the pH of 
the medium was increased. Thus, the optimum pH range for the immobilized 
enzyme preparation was established as being from 7.0 to 8.0. Higher pH 
values led to quicker enzyme deactivation. 
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AB Lactate oxidase (LOx) is an unstable enzyme. In this work, a variety of 
immobilisation techniques are investigated in an effort to improve the 
long-term stability of the enzyme. These include covalent 
linkage to two membrane types, encapsulation in a BSA 
gel and four different sol -gel matrices. The enzyme glucose oxidase 
(GOx) was also immobilised in the same sol-gel matrices. The methods 
were assessed for both activity and stability of the enzyme and the 
mechanical rigidity of the matrix. The BSA and sol -gels both 
formed physically robust enzyme layers. The enzyme retained its activity 
in the BSA gel for 20 days. Activity of the enzyme was much 
higher in the sol-gel matrices and remained stable for at least 55 days. 
Sol-gel processing conditions were also investigated. 
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AB The covalent attachment of Fab$PRM fragments of polyclonal 

anti -human IgG to a polymerizable lipid with a terminal linker 

group was examined by means of quartz crystal microbalance (QCM) , surface 

plasmon resonance (SPR) , and atomic force microscopy (AFM) . The 

linker lipid was embedded in a monolayer of 

dilinoeloylphosphatidylethanolamine . Both monomeric and cross-linked 
biofunctionalized monolayers were studied. Atomic force microscope 
images showed that the monomeric monolayer consisted of large holes when 
it was deposited on a solid substrate, while the cross-linked monolayer 
appeared as a planar two-dimensional film. The ability of the 
biofunctionalized monolayer to bind proteins decreased with 
UV-irradiation time. However, an increase in the linker lipid 
concentration in the lipid matrix increased the protein-binding 
efficiency. A comparison between QCM and SPR measurements indicated that 
the QCM measurements overestimated the binding efficiency of immobilized 
Fab$PRM fragments toward hlgG. AFM images visualized the topographical 
changes of the different stages of the monolayer incubation in Fab$PRM, 
BSA, and hlgG protein solutions. 
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Glycation is a non-enzymatic posttranslational modification that involves 
a covalent linkage between a sugar and an amino group 
of protein molecule forming ketoamine. Subsequent oxidation, 
fragmentation and/or crosslinking of ketoamine leads to the production of 
advanced glycation endproducts (AGEs) . Formation of AGEs causes 
detrimental effects on the structure and function of affected proteins. 
Accumulation of AGEs has been implicated in normal aging and in the 
pathogenesis of diabetes -associated complications and Alzheimer's disease 
(AD). Of all AGEs, N. sup. e- (carboxymethyl) lysine (CML) is a major 
glycoxidation product known to be stable and accumulate progressively in 
vivo. In order to determine if tau is glycated in AD, we raised a rabbit 
antibody to CML that demonstrated its usefulness in detecting glycation 
of different proteins in vitro, including BSA, ribonuclease , 
lysozyme and recombinant tau. Immunochemical analyses indicated that 
ribose and glucose -6 -phosphate are more effective than glucose in 
generating CML formation in these proteins. We used this antibody to 
probe for glycation in the following human tau preparations: tau of 
normal brains and preparations of soluble PHF-tau as well as insoluble 
PHF from AD brains. All three principal tau components resolved from 
PHF-tau on Western blots showed CML immunoreactivity indicating that tau 
is glycated in PHF-tau; and insoluble PHF exhibited prominent CML 
immunoreactivity on top of the stacking gel. Moreover, immunoelectron 
microscopic analyses indicate that the anti-CML antibody labels 
predominantly PHF in aggregates. Taken together, these results suggest 
that tau becomes glycated in PHF-tau and glycation may play a role in 
stabilizing PHF aggregation leading to tangle formation in AD. 



L9 ANSWER 3 9 OF 47 

on STN 
ACCESSION NUMBER: 
COPYRIGHT NOTICE: 

TITLE (IN ENGLISH) : 



AUTHOR : 

CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 



PASCAL COPYRIGHT 2004 INIST-CNRS. ALL RIGHTS RESERVED. 
1999-0067486 PASCAL 

Copyright .COPYRGT. 1999 INIST-CNRS. All rights 
reserved . 

In situ quartz crystal microbalance monitoring of 
Fab' -fragment binding to linker lipids in a 
phosphatidylcholine monolayer matrix. Application to 
immunosensors 

VIKHOLM I.; ALBERS W. M.; VAELIMAEKI H. ; HELLE H. 
STROEVE Pieter (pref.) 

Technical Research Centre of Finland, Chemical 
Technology, P.O. Box 14021, 33101 Tampere, Finland 
Center on Polymer and Macromolecular Assemblies, 
Department of Chemical Engineering and Materials 
Science, University of California, Davis, CA, United 
States 

Thin solid films, (1998), 327-29, 643-646, 18 refs. 
Conference: 8 International Conference on Organized 
Molecular Films, Pacific Grove CA (United States), 24 
Aug 1997 

ISSN: 0040-6090 CODEN: THSFAP 
Journal ; Conference 



BIBLIOGRAPHIC LEVEL: 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 



Analytic 
Switzerland 
English 

INIST-13597, 354000071007471450 
1999-00674 86 PASCAL 
CP Copyright . COPYRGT . 1999 INIST-CNRS . All rights reserved. 
AB Linker lipids were embedded in a phosphatidylcholine monolayer 
matrix prepared at the air-water interface. The covalent 
coupling of antibody fragments, non-specific adsorption of bovine 
serum albumin and specific binding of antibodies was 
monitored in situ with a 10 -MHz quartz crystal microbalance . The 
attachment of antibody fragments and the activity of the layers was also 
showed with standardized radioimmunoassay. The results demonstrate that 
the coupling of Fab 1 -fragments to linker lipids in a monolayer 
matrix is a promising approach to achieve a highly oriented layer of 
antibody fragments with a high density of binding sites on the sensor 
surface for immunological measurements. 
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The covalent coupling of antibody fragments to linkers 
embedded in a monolayer matrix of phosphatidylcholine and cholesterol was 
examined at the air-water interface by the means of a quartz crystal 
microbalance, QCM. Two linkers that bind the free thiols of the 
Fab' fragment were investigated. The nonspecific binding of 
bovine serum albumin and the specific binding 
of antigen were also monitored with the QCM. Standardized 
radioimmunoassay was used to confirm the immunoreaction and determine 
binding parameters. The monolayer formation of the linker 
lipids in the ternary system of phosphatidylcholine and cholesterol was, 
moreover, demonstrated by film balance studies. The results demonstrate 
that the covalent coupling of Fab' fragments to linking groups 
embedded in a phospholipid monolayer matrix is a promising approach to 
achieve a defined immobilization of antibodies at the sensor surface with 
high antigen binding effeciency. 
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AB Polyclonal chicken antibodies raised against bovine 
serum albumin (BSA) were immobilized on 

chitosan gel for the immunoaf f inity isolation of BSA from cow's 
milk. Antibodies (IgY) against BSA were isolated from egg-yolk, 
purified and antibody reactivity to antigen was measured. IgY developed 
against BSA was reduced by 2 -mercaptoethylamine . The 
reactivities of reduced and whole IgY against BSA were not 
significantly different. The reduced IgY was covalently linked to 
chitosan gel through stable covalent thioether linkages 

using sulf o-succinimidyl-4- (N-maleimidomethyl) cyrlohexaiie-l-carboxylate 
(sulfo-SMCC) as a cross-linker. The density of antibody IgY 
immobilized on chitosan gel was approximately 3-5 mg per ml of chitosan 
gel. The ligand-binding capacity of immobilized IgY towards BSA 
was 0.35-0.44 mg BSA per ml of chitosan gel. A single pass of 
skimmed milk through the column allowed the removal of BSA from 
the milk sample. The milk sample was analyzed, before and after 
immunoaf f inity separation, by SDS-PAGE. BSA was desorbed with 
0.5 M-glycine-HCl buffer at pH 2.8 but the reusability of the column was 
limited to three cycles. Alternatively, BSA was desorbed with 
0.5 M-glycine-HCl buffer containing 2 M-NaCl at pH 4.6 after longer 
incubation time at a slower flow rate. The low ligand-binding capacity 
was not an impedement to reuse of the column. The column was reused more 
than 20 times with minimal loss of binding capacity. 
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AB A major complication which occurs with implantable polyurethane 

biomaterials is bioincompatibility between blood and the biomaterial 
surface. Development of a novel biodurable polyurethane surface to which 
biological agents, such as growth factors or anticoagulants could be 
covalently bound, would be beneficial. The purpose of this study was to 
synthesize a novel poly (carbonate urea) urethane polymer with carboxylic 
acid groups which would serve as "anchor" sites for protein attachment. 
Physical characteristics such as tensile strength, initial modulus, 
ultimate elongation, tear strength, water/alcohol uptake and water vapor 
permeation were then evaluated and compared to other biomedical -grade 
polyurethanes . Covalent linkage of the blood protein 
albumin to this novel surface was then examined. A biodurable 
polycarbonate-based polyurethane containing carboxylic acid groups (cPU) 
was synthesized using a two step procedure incorporating the chain 
extender 2 , 2 -bis (hydroxyme thy 1) -propionic acid (DHMPA) . Tensile strength 
of this cPU film was 2.7 and 2.6 fold greater than both a 
polycarbonate -based polyurethane synthesized with a 1, 4-butanediol chain 
extender (bdPU) and Mitrathane (Mit) controls, respectively. The cPU 
polymer also possessed 7.8 and 31 fold greater structural rigidity upon 
evaluation of initial modulus as compared to the bdPU and Mit, 
respectively. Ultimate elongation for the bdPU films was slightly higher 
than the cPU and Mit films, which had comparable elongation properties. 
The force required to tear the bdPU film was 1.9 and 32 fold greater than 
the cPU and Mit films, respectively. Alcohol solution uptake by all of 
the polyurethane segments increased with increasing alcohol 
concentrations, with the cPU having the greatest uptake. Water uptake was 
minimal for all the polyurethanes examined and was not affected by 
altering pH. Water vapor permeation was lowest for the CPU films as 
compared to both bdPU and Mit. Swelling the cPU in 50% ethanol prior to 
evaluation slightly increased water vapor permeation through the films. 
Covalent linkage of the radiolabelled blood protein 
albumin ( . sup . 1 . sup . 2 . sup . 5I-BSA) to the cPU segments incubated 
with the heterobifunctional crosslinker l-ethyl-3 - (3 -dimethylaminopropyl) 
carbodiimide hydrochloride (EDC) was greatest in the higher percent of 
ethanol as compared to controls. These results serve as foundation for 
developing a novel poly (carbonate urea) urethane with physical 
characteristics comparable to other medical -grade polyurethanes while 
having protein binding capabilities. 
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AB Thrombus formation and intimal hyperplasia on the surface of implantable 
biomaterials such as poly (ethylene terepthalate) (Dacron) vascular grafts 
are major concerns when utilizing these materials in the clinical 
setting. Thrombin, a pivotal enzyme in the blood coagulation cascade 
primarily responsible for thrombus formation and smooth muscle cell 
activation, has been the target of numerous strategies to prevent this 
phenomenon from occurring. The purpose of this study was to covalently 
immobilize the potent, specific antithrombin agent recombinant hirudin 
(rHir) to a modified Dacron surface and characterize the in vitro 
efficacy of thrombin inhibition by this novel biomaterial surface. 
Bovine serum albumin (BSA) , which 

was selected as the 'basecoat' protein, was reacted with various molar 
ratios of the cross-linker sulphosuccinimidyl 

4- (N-maleimidomethyl) cyclohexane- 1 -carboxylate (sulpho-SMCC; 1 :5-l 
:50) . These BSA-SMCC complexes were then covalently linked to 
sodium hydroxide -hydrolysed Dacron (HD) segments via the cross- 
linker l-ethyl-3- (3 -dimethylaminopropyl) carbodiimide 
hydrochloride (EDC) . Covalent linkage of these 
complexes to HD (HD-BSA-SMCC) was not affected by any of the 
sulpho-SMCC cross-linker ratios assayed. rHir, which was 

initially reacted with 2 -iminothiolane hydrochloride (Traut's reagent) in 
order to create sulphydryl groups, was then covalently bound to these HD- 
BSA-SMCC surfaces (HD-BSA-SMCC-S-rHir) . The 1:50 ( 
BSA: sulpho-SMCC) HD-BSA-SMCC-S-rHir segments bound 

22 -fold more rHir (111 ng per mg Dacron) compared to control segments and 
also possessed the greatest thrombin inhibition of the segments evaluated 
using a chromogenic substrate assay for thrombin. Further 
characterization of the HD-BSA-SMCC-S-rHir segments 

demonstrated that maximum thrombin inhibition was 20.43 NIHU, 14.6-fold 
greater inhibition than control segments (1.4 NIHU). Thrombin inhibition 
results were confirmed by . sup . 1 . sup . 2 . sup . 5I-thrombin binding 
experiments, which demonstrated that the 1:50 HD-BSA 
-SMCC-S-rHir segments had significantly greater specific thrombin 
adhesion compared to control segments. Non-specific . sup . 1 . sup . 2 . sup . 51- 
thrombin binding to and release from the 1:50 HD-BSA 
-SMCC-S-rHir segments was also significantly less than the control 
segments. Thus, these results demonstrate that rHir can be covalently 
bound to a clinically utilized biomaterial (Dacron) while still 
maintaining its ability to bind and inhibit thrombin. 
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AB Preparative membrane adsorber (MA) chromatography was used to process 

milk fractions such as the whey and the permeate commonly obtained during 
lactose production in modern dairies. In MA systems the fluid-dynamic and 
mass-transfer properties are superior to conventional HPLC or fast 
protein liquid chromatography (FPLC) columns. Since the flow resistance 
caused by the MA stacks is quite low, high throughputs can be realized 
without loss in resolution. Feed sizes were varied from the laboratory 
scale (several ml) up to batches of 101 during the investigations. MAs 
based on modified cellulose filtration membranes (average single layer 
thickness 200 urn, average pore size 5.0 ^m) were used for the 
small-scale experiments. The MAs are functionalized by covalent 
linkage of strong and weak ion exchanger groups to their surface. 
Three commercially available types were used [strong ion exchanger : MA 
Q15 (3 layers of 5 cm. sup. 2) and MA Q100 (5 layers of 20 cm. sup. 2) ; weak 
ion exchanger : MA D15 (3 layers of 5 cm. sup. 2) ; all Sartorius, 
Germany] . For the large-scale work a dead-end filtration unit containing 
up to 1300 cm. sup. 2 of MA-area was used. Here MAs based on a synthetic 
copolymer, that were prepared from cut-out sheets, were inserted. 
Chromatographic conditions were transferable from the cellulose- to the 
polymer-based MA carrying the same functional groups. The influence of 
the flow- rate and the pH of the mobile phase on the separation was 
investigated. The flow-rate could be raised to the limit of the 
respective chromatographic systems and/or MA modules without loss in 
resolution. The use of the strong anion exchanger MA together with a 
mobile phase pH of 6.0 and a fine-tuned gradient allowed the separation 
of BSA, ct-lactalbumin and the genetic variants of 

p-lactoglobulin, even though no baseline separation was possible in 
the latter case. The use of coupled modules rather than a single one is 
shown to improve the separation considerably. 
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AB Moisture-induced (2-10 uL added to 10 mg) aggregation of solid-state 
albumin and y-globulin was investigated by incubation at 37.sup.oC 
for 24 h. The insoluble aggregates were centrifuged from a reconstituted 
solution, dissolved in a solution containing denaturant and reducing 
agent, and analysed by a Bio-Rad protein assay kit. Of the three albumins 
used, maximum aggregation (8.2%) was observed with bovine 
serum albumin that was essentially fatty-acid free. The 
maximum aggregation observed with y-globulin was 7.0%. A 
bell-shaped curve for percent aggregation was observed with increasing 



moisture content and was especially prominent for bovine 
serum albumin. When mixed with carbohydrate excipients 
in a 1:1 ratio, aggregation was reduced for both bovine 
serum albumin and y-globulin by all four of the 

following excipients used: Emdex, dextrose, trehalose and hydroxypropyl 
p-cyclodextrin. For bovine serum albumin 

, the aggregation was reduced about sixfold, with Emdex being the most 
effective excipient . The likely mechanism of the resulting aggregation 
was covalent linkages formed due to intermolecular 
thiol disulphide interchange 
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Microporous nylon- 6 hollow fibers were modified for use as affinity 
fibers. The initial amine end-group concentration of 21 umoles/g fiber 
was amplified by reacting the polymer withlysine, using stanard peptide 
synthetic method. The carbohydrate side chain of a rabbit polyclonal 
anti-BSA IgG was oxidized to facilitate linkage of 
the Ab to the hollow fibers. The covalent links were either to 
terminal amine groups [from lysine of the poly (caprolactam) ] or to 
hydrazide groups. The latter were produced by coupling adipic acid 
dihydrazide to the amine groups via a glutaraldehyde bridge 
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From our data it can be concluded that surface linkage is the 
best way to induce a rapid, intense and prolonged response which, in 
contrast to that induced by encapsulated BSA, is characterized 
by a low IgG/lgM ratio. The results are discussed in relation to the 
possible routes followed by the antigen depending on its mode of 
association with liposomes in the initiation of the humoral response 



AUTHOR : 

CORPORATE SOURCE: 
SOURCE : 

DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL: 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 
AB 



